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Introduction:

Agriculture is transforming at a rapid pace across the world. It is expected that due to global climate
change and allied anthropogenic factors the effects will be felt more in the developing countries.
This is besides the shrinkage of agricultural lands, depletion of natural resources and soil
salinization. In a condition when the arable land is fast shrinking and with escalation in global
population it is expected that by 2050 there will be a need to produce 70% more food than the
existing amount of food grains.

Moreover, it has been recorded that due to poor information there are times when the amount of
agriculture inputs is either more or less than those of the required limit. This imbalance leads to
poor productivity at all the stages and in many cases the runoff causes environmental pollution as
well. It has also been reported that the poor record keeping also leads to information gap about the
true genetic potential of the native genetic resources.

This necessitates the usage of emerging technologies viz. artificial intelligence, data mining,
machine learning, deep learning, so that natural resources are used appropriately. The usage of
these technologies helps in monitoring the physiological needs of the crops over the growth and
pre harvest period. The knowledge of post-harvest physiology of the crop is expected to minimize
the losses during that period. Therefore, use of such techniques can optimize the production of
crops and livestock and thereby plug the sources of leak in the production system.

However, as these technologies are of quite recent origin, there is a need to disseminate
information on the different aspects of sensor-based techniques and artificial intelligence and their
usage in agriculture and allied sciences. Hence, this workshop was organised by the Faculty of
Agriculture Science and Technology, Mansarovar Global University, with support from the
Commonwealth Educational Media Centre for Asia, New Delhi.

Focus of the Workshop

The workshop was intended to share the information on emerging techniques in agriculture with
the students and researchers so that the same can trickle down to the various stakeholders. The
information regarding these technologies needs to be shared in an easily understandable language.
Sensors are now being included in precision agriculture and the present five-day workshop was
held keeping into account the various aspects of agriculture and allied sciences.
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Participants: The programme was attended by 80 participants including students (post graduate
and undergraduate), instructors of various teaching institutions (lecturers, Assistant Professors),
and researchers (PhD students, research scholars). Participants belonged to diverse disciplines, for
example, food technology, livestock sciences, agriculture and allied sciences, basic sciences (botany,
zoology, chemistry), and food sciences.

The participants were spread across different institutions across India and the world. Some of the
institutions include Mansarovar Global University, G.B. Pant University of Agriculture and
Technology, University of Kashmir, Sardar Vallabh Bhai Patel University of Agriculture and
Technology, different government and private educational institutions, and Indian Council for
Agriculture Research institutions. Participants were also present from Hawassa University and Arsi
University in Ethiopia.

The list of participants is included in the Appendix.

Methodology: The live sessions of the online workshop were conducted over five days from 22
February 2021 till 26 February 2021. The workshop timing was between 2PM and 4PM so that it
could be attended by students and the experts. Asynchronous interaction and communication was
facilitated through a WhatsApp group created for the programme.

The training methodology was a combination of presentation by experts and activities for
participants. Assignments were given to participants to assimilate and apply what they have learnt.

A follow-up workshop was conducted after a month of the initial training. An interactive session
was facilitated to provide feedback on assignments, clarification of doubts and a platform for
sharing of experiences and learning.

Day One: 22 February 2021

The workshop was inaugurated with an introductory note by Dr. Shiffon Chatterjee, Senior
Programme Officer (Online and Blended Learning), CEMCA. The inaugural session was graced by the
presence of Prof. Madhu Parhar, Director Commonwealth Educational Media Centre for Asia and
Prof. Arun K. Pandey, Vice Chancellor, Mansarovar Global University. Prof. Parhar and Prof. Pandey
in their address the audience emphasised the importance of agriculture and allied sciences to the
national gross domestic product; its role in earning of foreign currency; and how sensors and
artificial intelligence can assist in improving the overall productivity of the agrarian economy.




The inaugural address was followed by the technical session conducted by Prof. Sandip Banerjee.
The session topic was: Sensors in livestock farming with special emphasis to poultry and small
ruminants. The presentation introduced the participants to the basics of spectroscopy and the
principles behind it. The presentation included the information related to the factors associated
with low production of chickens and small ruminants (sheep and goats). The different sensors used
in environmental controlling of poultry houses were discussed. The presentation included the
importance of Internet of things and the theory behind it. The presentation also included the types
of wearable sensors used in small ruminant husbandry.

The students from Mansarovar Global University attended as a group and they attended it by
viewing the presentation through a projection on a screen. The presentation was followed by
assignments on the topic which was then shared with the participants through a WhatsApp group.
Participants were expected to present their assignments in the follow-up session.

The assignment was provided in both English and Hindi language so that it could be understood by
a larger section of the participants. The assignments were so prepared that the students can have a
larger understanding of the topic.

Ml

Sensors in livestock farming
with special emphasis to
poultry and small ruminants

Sandip Banerjee PhD
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Participants from Mansarovar Global University attending in a group

Day 1: Assignment on Poultry and Small ruminants

Assignments for participants for the Workshop

Sensors in livestock farming with special emphasis to poultry and small
ruminants

QL. Why sensors are used in infensive poultry operations? What are the commonly
used sensors in commercial poultry farms?

QU T T T ¥ HEE FT ST FT FAT AT 22 ACE T T § A
T 0 T AT e

Q2. How are the sensors used in sheep and goat farms different than those of the
dairy farms? What are the major gaps that have remained unfulfilled with the
present day sensars and how do you plan to bridge the same.

Q21 % 7 T § TEAE 1 AT A S WA G A A G 2 A A0 T
A F A S T S A g0 8 A A T A 5 T A

Q3.How are the sensors used in layer poultry farms different than those of the
broiler poultry farms? Besides what types of sensors do you expect to be included
in the incubators for better hatchability of eggs?

Q31 R AT T AT # ST R A AT S AT T T A AT | S
for 31 82 oF 97 FAv FAiAT F O A g | T e T e e e A

Q4. Can acoustics based sensors be used in modern day sheep and goat dairy farms
if so what can be their major advantages over the prevailing management systems.
How can acoustic data be assessed and interpreted for feeding and breeding
management?

Qd1 77 fF T Wz 7 a1 T3 WA Rl A §A7 A1 S Ay o A
3% THT & A7 (A T T T 39 TE AT 2 A E| A 9 T
T (O AT 2T T A AT ATAT 5 A AN AT 52

Q5. What are the major functions of "infra red thermography” when it comes fo
management of sheep reared in the. hot and humid tropics? Why do you think that
assessment of methane and ammonia is important in poultry production in the
tropics?

Q5. 74 T T 4T 7 OV § T WE F A 6 A a2 A
THTTE" 5 T T D A P A £ T ¥ e A & v
S T AR 2

Qb.Discuss the principles behind the functioning of infra red spectrograph, what
are the roles of the filters when it comes fo assessment of feed quality
parameters .

Qb1 T S F AW F 0 F g A ew ) 6 e e
T a1 o (e 1 i 2

Q7. Among the "four pillars of internet of things" which one do you think is the
most weak in the developing countries and why? how can you plan to make it strong
especially in the developing countries.

7, * 77 T A i e e P e 3
b i a1 g8 i R e R A R

Q8.It has been reported that ‘human interference” is one of the factors
associated with low productivity of chickens and sheep and goats. Justify the
claim. How can sensors be helpful o minimize such interference

Q8. 7z a7 £ FF W g 4 A v i i A o f
T § § T 31 1 7 7 AT AT A T e A W A o W
T

Q9. Besides the mentioned details regarding the usages of infra red thermal
scanner, how do you think it can further be improved (and more parameters
included) keeping into account their usages in the days to come?

(9. 3777 ¥ 0 T T 5 A A TSR A T, A A
e ot 5 YA A1 A R 0 T A AT A 3 (o o el
mfi 3




Day 2: 23 February 2021

The topic "Sensor based technologies used in Crop Sciences" was presented by Dr Monoranjan
Mohanty, Principal Scientist, Indian Institute of Soil Sciences, ICAR. The topic pertained to the use of
spectroscopy and allied technologies in improving the crop husbandry yield. The presentation
included the understanding of the infra-red wavelength, its interpretation and how can it be
correlated with the crop yield and diseases. The presentation also included the use of variable rate
technology so that the optimisation of crop yield can be assessed. The use of sensor-based
technologies in laboratory analysis of soil and crop quality too was presented. The assignments
were bilingual and the participants were expected to provide a feedback on the assignment

provided .

Sensor based Technologies used in
Crop Sciences

Dr M Mohanty, FNAAS, Principal Scientist

o ICAR-Indian Institute of Soil Science Bhopal

Participants attending the session by Dr. Monoranjan Mohanty




Day 2: Assignment on Sensor Based Technologies used in Crop Sciences

Sensor Based Technologies used in Crop Sciences
for the International Workshop

Assignments

1) Drones are becoming popular in many aspects of agricultural sciences what do
you think will be the role of drones in 21" century agriculture/ horticulture
especially in the scenario of the developing countries.

1) F Brarr % 8 vgged & i 0w fr @ &, sy v wmar @ 21 e vy
arrart (Frde = & Reradia 290t & ofge ¥) 9= fr gt = e

2) Global climate change is a reality, keeping into aspect the same how do you
think can the sensor based techniques be helpful in assessment of nutrition
status of the soil and the crops growing on it . What types of sensors do you
think will be useful and why?

2) &for FeraTg afimd vF AarafAEar #, = ved 71 o # =T gu G A F A
# i #me amenfea At gt iy divgor fafy she 9 ow o areft et e i
TETAF BT AFAT E1 ATF A= & B v F a6 IwAnit 260 @ b

3) Precision farming is considered as the “futuristic agriculture " or "agriculture
of the 21st century”, however in the developing countries most of the
farmers belong to the landless, small and marginal categories, many of them
lack proper training, knowledge about the sensors or allied technolegies.
Besides many of them lack the finances to purchase and implement these
advanced techniques. How do you think that such farmers can benefit from
such technologies?

3) wfterz &t Fr vafFemardt #0217 f $ F = % w " g aeite
Frarasfiar 2ot & siftrwter B qfidm, @ o fuim ol 58, s a s+ v o
e Fforemr, s i T &1 3§ FE T U 3 IAT G A1 A ST A AT F

F o B fr i 1 s 39 e 6 o v o e & i R avafa A
4) It has been reported that “Soil nutrient sensors" are eco friendly and the
data obtained can be used to provide lacation specific solutions across the
growing season of the crop, please justify the claim
4) 7 FATAT AT 2 TR RT A T F AT & A AT AT ;I GAA T
e # v fafere woTaT A A o e o &, e A o sifee
AT F41
5) What do you understand by the term "Climate smart agricultural practices">
how do you think such practices can be helpful in achieving the goal of
increase in food production especially when the amount of cultivable land and
natural resources is shrinking and large acreage of land is becoming unfit for
cultivation
5) "srerary ST F warelt or= & s A w82 vt w2 £ s it
TATY W EITEA # g F AT AT FA T B AHATF, AT T AT A0 i
e argferF st £ A frge i & A a fom e afi A s @l
6) It has been reported that quality of water used for irrigation is also
respensible for salinization of soil. Besides the same the utilizable lifespan of
the equipments too are compromised through long term usages. How do you think
that the "soil sensors" can be helpful in reducing the process of salinization?
How do you think "soil sensors" can be helpful in assessment of "soil nutrient
dynamics"?
6) 7z = wrar & B fbamd ¥ gt B sy v areft f o of Bt v e
o forrare 21 =1 F A S 1 SR Fe A A ot S s
WTEH & FHATAT AT AT F1 AT I A= F  gE dme A A £ g 1 e

Day 3: 24 February 2021

The topic “Artificial intelligence and bio modeling" was presented by Dr. Pragya Sourabh. The use
of artificial intelligence and bio modelling is now becoming an integral part of scientific research.
Prediction of yield of different crops and the forest covers are now needed for assessing the impact
of global climate change. It has been estimated that over the years there has been depletion in
natural resources which can be due to anthropogenic and non anthropogenic causes. Bio models
provide an early assessment based on the prevailing conditions of the area. These models can also
help in understanding the possible impact over short and long term which is helpful in devising poly
matter and the government can take appropriate measures prior to the actual occurring of the
event. The session also included the possible use of different software and how the results are
obtained and interpreted from the same. The participants from Mansarovar Global University were
also apprised by Dr. Sourabh about the challenges related to the use of software.




Assignments for participants of the Workshop
Artificial Intelligence and Biomodeling

. www.diva-gis.org provides free spatial data for the whole world that can be used in DIVA-
GIS or other programs. Mention the free spatial data available from the site.
www diva-gis.org T W&mmmﬁs 32V el & o ST DIVA-
GIS 71 0 Tl H o5 o e € IR 3 SUeR Y RIS 321 31 I
il

[

. What are the errors that should be avoided for collecting the data for modeling fro
secondary sources?

e wid & wiahin & oy 3a1 @ o o R Rl R e & AR

3. Mention the applications of Ecological Niche Modeling.
TR (9 HISieN & ST 31 e BRI

4. What are the types of GIS data used in Ecological Niche Modeling? Describe them.
TP e AR e YR & e S F1 Swam f o @ 3%
TR

5. What are the key steps involved in a good modelling practice?
TF 3 s s o Wt e Fen A8

6. Describe various uses of Drones in Agriculture.

FhagF AT A TR

Day 3: Assignment on Artificial Intelligence and Biomodeling

Dr. Pragya Sourabh discussing with the participants regarding the different software used for biomodeling




Day 4: 25 February 2021

The session on “Sensors and Digitalization — Emerging technologies for Post harvest quality
management in Agri food
chains” was conducted by Dr.
Aditya Parmar.

Post harvest technology plays
an immense role in
maintaining the quality of food
products and improving their
shelf life. It has been reported
that the post harvest losses

usually account for 20-60%

losses which if minimized can
improve the quality of life and provide adequate nutrition to the consumers. Use of artificial
intelligence and allied technologies are now being used to understand the dynamics of the post
harvest loss and also device methods to minimise the same. Sensors can provide real time data to
access the process of deterioration of food and vegetables and can help in real time intervention.
The role played by different classes of sensors and the correlation between the results obtained
and the storage losses can be assessed. The use of internet of things (IOT) in post-harvest
management was discussed. The participants were apprised about the different sensors used for
grading; fruit/vegetable ripening, and modelling and colour changes. Prediction of ripening time
and its relationship with environmental factors were discussed. The students were provided with
assignments in both Hindi and English.

A%\ UNIVERSITY «
% GREENWICH

NRI | Nateral Researces lastitute

Sensors and Digitalisation
— Emerging technologies
for Postharvest Quality
Management in Agri-

Food Chains
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Sensors used in Post Harvest Technology

1. What role the smart sensors can play in reducing food loss and wastages especially
under crop postharvest scenario?
1. AT {97 w1 w0 w7 I w & wwa F A ¥ ofigen § gver # s i wn gt G
Lendord
2. What types of sensors are used in cold chain management and quality monitoring
of fresh fruits and vegetables?
2. F1%T = wawa 7 ar AT ol afzaat €1 qorasr Fereedt § fe woe ¥ dwe w1 3w fear
Eloigrd
3. What is the application of blockchain technology in agriculture, and how can it
benefit farm producers and traders?
3. 3% & satesta aw=ts w1 sqwarT w4 §, s vaa g et e syt v 9 A
formr s 22
4. What are Micro-Environment Gas (MEG) sensors? And what are their use in
postharvest quality management of fresh fruits and vegetables?
4, srewr-mataeer fy (vwdsft) #ae v §2 o A v o wfEet § arr & o g@ve § T
TTATT ¥ 82
5. Can you list 4 types of rapid and non-destructive methods for food quality
monitoring?
5. F7 A7 ATy AT et ® B 4 g i o e aft i adag s e 9
6. Please define the principle of near-infrared spectroscopy and what are its major
advantages?
6. Tt ez st srereerdt ¥ frgr ot afrarfe 7 e oo wopr Ay e 2
7. What is Chemometrics? and how can it be used for minimizing post harvest losses
especially under the tropical scenario .
7. wETafzer wan £2 o vt TvanT wwe w2t ¥ A2 ¥ qearat 71 ¥% 779 F Ao 9 fer ar
AT &, avawe somwfzadty afrger ¥ azm
8. Which gases are important and need monitoring for the quality and storage of
fresh fruits and vegetables? How can biological agents be used to replace the
synthetic gases?
8. Tt o R Wit $ Iporarcar HRX 3ERoT & fw Fa @ Ay sEcaqet § T Pereh £
Hravaswar B2 HARE At ) agaa & Qv 3w vstel &1 sgahr &3 e 5 a2
9. Which key parameters need continuous monitoring in grain storage facilities, and
can you list at least one sensors based technology for each parameter?
9. 3Tt RoT RUTHT # R v Wl H Pax AR f sravaewar ¢, 3R wn

HIY Sl Sefer & v &0 & &7 va dug 3ufta aahs ) gdag & 6

For further clarifications please contact: 3ftra Fuediaror & fav Fuar #uk w4

Dr Aditya Parmar, 2| 31feca 9AR, A Parmar@greenwich ac uk

Day 4: Assignment on Sensors used in Post-Harvest Technology

Day 5: 26 February 2021

The technical session on Sensor based
technologies used in dairy farming and
technology by Dr Mestawet Taye was presented
by Prof. Sandip Banerjee on behalf of the former.
Dairy farming is an important component of
animal husbandry and it directly and indirectly
employs a large section of the society. Milk is
considered as a wholesome food, however it is
prone to both insitu and exsitu contamination.

Cattle if raised comfortably can yield higher

Students attending the session on Sensor based

amount of milk, remain healthy for longer ) > )
] . . technologies used in dairy farming and technology
period of time and will bear more numbers of

calves in her lifetime. One of the reasons for low producing ability of the crossbred cattle can be

ascribed to lack of understanding of the needs of the cows. Several studies have indicated that the
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management of the zebu cattle and those of the taurine crossbreds are quite different. Under such
condition use of sensors and internet of things can provide a guideline for management of cattle.
Use of sensors for assessment of body temperature, pulse rate etc. can provide a guideline
regarding the health of the cattle and also the ovulation status. Another group of sensors are
related to identifying calving of the cows which can be helpful in minimizing the incidences of
dystocia. The workshop also pertained to apprising the participants on the bio tongue, bio nose and

automated microbe analysers. The types of sensors used in dairy processing were discussed.

Sensor based technologies used
in dairy farming and processing
Mestawet Taye, PhD

Associate Prof
School of Animal and Range Sciences

-1
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Day 5: Assignment on Sensor based technologies used in dairy farming and technology

for participants for the P

Sensor based technologies used in dairy farming and processing

Q1 Describe the principles of pressure *Sensors” how do they differ (in principle) from
that of the temperature sensors.

Q1. zamr e & Frrdt i ¢ Fe 3 arone A 8 6 R (e &

Q2. How does thermal imagery can be used to detect diseases among dairy cows? Discuss
with suitable examples

Q2. wft wrat ¥ = drmfrat wr qan e % R gk i s g A fear a2 g

Q3. It has been reported that all these sensors are operated using batteries which have a
short lifespan, do you think the best options can be o bionic implant, if 5o how?

Q3. woft e &=t ' e i sl Frr & Pt o ww At 8, s s s § e et s
Ty o arntaE s A e g, At A e

Q4.4 dairy processing plant has requested you to provide them soluticn for microbial load
in milk, however the sensors which are already in place are and when checked it was found
that the sensors were working properly, suggest why the problem arose and how will you
solve the problem.

Q4. T T T A § A S 1T 6 3y e e we ¥ P e e e 6
v fem A Hre % e % R e o g & f asrere s § eofe § fw i
wTH TR &, yoran e ¥ s it ey g ol s s oy g

Q5. What are the different android based applications which are commonly available
identify the ones which you think is appropriate for small holder dairy farmers in India and
alsa those of your own country.

Q5. vrgtee smurfr Fafirs effiper s & ot serte v gverar # o sy A & B ave she s
ot 7 g arew 2 et 5 o Tag #

Q6. There are several dairy preducts which are specialized for a particular
countries/cities. Keeping into account how do you think the "bie tongue and bio nese” can
be helpful in identification of the quality?

Q6. FF Ty TeTE & v iy 2eqt ) o A Ffare &) s e A & d oty e A
ATE AT T i AT I A 8

Q7. You are expected o provide a radio talk on “smart dairy farming" narrate in detail
which points would you consider in your talk and why?

Q7. s T Tt i o v YT aat awe Fr i s $ et g, et s s e o
Q8. It has been reported that maintenance of farm records is quite important, discuss the
statement

QB. 7 =TT T & e et A v e s £, T e w0

Q9. Your friend has recently imported few cattle from abroad, these cattle have very
good genetic makeup which is based on “Genomic testing/Herd intelligence” these cattle
are being provided with nutrition and yet their milk yield is
much lower than what was expected, please discuss.

Q9. s forer e &t 7 e & g vt s f &, o it o g seht dvraeh 2
wofteifa e/ dw afar o srnfra 25w @ sefae T o s v Ry,
o ot et g it drree gl & aga ww & g =t

QL0. In the 217 century dairy farming an dairy technology, how do you see will be the
future withaut the use of modern day fechnologies, which technologies do you think will
further revolutionize the dairy farming and technelogy in the decades ahead.

QLO. 21 o =t # Fft et s Tt el sy 4 T § B sy ww f e F aw
& Pt safiroa e S, st s & B s A qut F dd el o aad o s amee
i

You may contact Prof Sandip Banerjee between 6:30 and 7:30 PM (Indian Standard
Time) for any i on_the above i topic. +919433743561
or_sansoma2003@yahoo, co.in,

T B o7 feft +ft meraa ¥ fw o 6:30 7 730 73 (W AT T ¥ A9 S 6T
AT F HUE FT AR F1 FEATT: 4919433743561 AT sansoma2003@yahoo.co.in
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Follow-up programme: 5 April 2021

The follow-up of the five-day online workshop on Emerging techniques in Agriculture and Allied
Sciences: Use of Artificial Intelligence and Sensor Based Technologies was organised on 5th April
2021, between 2PM and 4PM.

The assignments were prepared by the presenters and forwarded to the participants both through
the WhatsApp group “MGU Agriculture" as well as through their respective email ID which was
provided by the participants when they registered for the workshop.

The participants were informed to send their assignments on or before 1%t April so that eight
participants willing to present their assignments as PowerPoint presentations were identified. They

were:

Ms Nancy Saha, BSc (Agriculture) Hons., Mansarovar Global University

Ms Sristi Banerjee, BSc (Agriculture) Hons., Mansarovar Global University

Ms Vaishnavi Dubey, BSc (Agriculture) Hons., Mansarovar Global University

Mr. Ritvik Sharma, BSc (Agriculture) Hons., Sardar Vallabh Bhai Patel University of
Agriculture and Technology

s wnN e

Ms Shruti Raj, BSc (Agriculture) Hons., Mansarovar Global University
Ms Jaya Mandal, BSc (Agriculture) Hons., Mansarovar Global University
Mr. Ranjeet Patel, BSc (Agriculture) Hons., Mansarovar Global University

© N o U

Mr. Mrityunjaya Sharma, BSc (Agriculture) Hons., Mansarovar Global University

This part of the workshop was chaired

by Prof Sandip Banerjee, who
introduced the presenters to the expert
panel. The presenters were told to
present their responses to two
questions from each of the five topics
included in the workshop. Each
presenter was given ten minutes to

present their assignments and the last
five minutes was for the mentors to

provide  their feedback —on the Dr Dhyan Singh interacting with the presenters

assignments.

Besides the mentors, the presentations were assessed by Dr. Dhyan Singh, Principal Scientist
(Retd.), who had been serving Indian Agriculture Research Institute (ICAR) in various capacities as
an independent observer. Prof. Banerjee introduced Dr Dhyan Singh to Dr Shiffon Chatterjee from
Commonwealth Media Centre for Asia, the panellists, and the presenters.

13



Presentations by participants
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sensors which mimics human nose of human tongue. Gas sensor
artays are defined as electronic nose (e-nose, while chemical
sensor arrays are referred to as clectronic tongue |e-Longue).

+ Sermior armays have broad applica o qualite
telated properties, such & attrfbastes, microbiologcal
properties, and pricessing qu

+ An electronic nose
fingerprint respon
Dy pattem recogn!

(ANN), to perform

Two slides from presentation by Mr. Ritvik.
Sharma
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to maintain of sensors, these power
a large size, heavy weight, and limited ifetme. To increase the battary capacity to meet the power
Rt Is Inevitable to further and weight, which makes.
ty. To solve this dilemma, battery-less and self-powered signal monitoring technology
years.

small

g
romsinaly
actions, physiowy witles of people, thermal
wimal budvavd-d«m/mtdou heat, solar energy

temperature difference between
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Two slides from presentation by Ms. Jaya

Mandal

* The advantages that "an eye in the sky” provides when

combined with ic tools that con interpret the data and
images to actionable information have ushered in a new
revolution.
+ Drone technology and advanced image data analytics with the
| copabilities it provides have the pofential fo become
important parts of the technology mix that could fill the gap.

Between current agricultural production and the needs of the

future.

| WORKS OF DRONES :-

+ Soil and field analysis - After getting precise 3D maps for
soil, planting can be Plonnéd and nutrient status can be
analysed for further operations.

+ Planting - UAS shoot seeds with nutrients in the soil with an
average uptdt: of 75 percent, thus bringing down costs for

Mr. aneeT Patel

t the types ofslsdam used in Ecological
| iche Modcling Desibe therm

Sensors in ivestoak farming witli Special
emphasis to poultsy gad smafl furninanes

Vovnre npec!ed to pnw/de a rartr
i ming” narrate in detail
[ which points would you consider in your talk and| why?

o talk on "smart dairy far

“Management of livestock

farming by automatic real-time monitoring/
controlling of production, reproduction,
health and welfare of livestock”.

The smart dairy farming includes real time
sensors that collect data from cows with
| the help of wearable smart collars,
machine learning data analysis, and cloud-
based

data centers that manage data and
‘;uppm the farmer order to manage

it

The:
073 63 50tware §107am (4t D3 people esethe -

e

rash e Mmp{nm-mw mage 33 G it

*ONLINE INTERNATIONAL WORKSHOP ON EMERGING TECHNIQUES IN
AGRICULTURE AND ALLIED SCIENCES: USE OF ARTIFICIAL INTELLIGENCE
AND SENSOR BASED TECHNOLOGIES"

MANSARDYAR
08
RIVERSITY

Mr. Mrityunjaya Sharma
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Participants were able to satisfactorily present their assignments and express their ideas in
response to queries raised by the panellists. One of the presenters was encouraged to discuss in
Hindi. At the end of the presentations the panellists provided their viewpoints on the presentations
and also appreciated the presenters’ understanding on the subject. Dr. Dhyan Singh appreciated
the presentations of the participants and wished them best of luck for their future endeavours.

- L4

Aseangen®

Dr Aditya Parmar Dr Monoranjan Mohanty

Training Modules

Workshop

Day 1 Prof. Sandip Banerjee

22" February 2021 Sensors in livestock farming with focus on poultry and small ruminants
Day 2 Dr. Monoranjan Mohanty

23" February 2021 Sensor based technologies used in crop sciences

Day 3 Dr. Pragya Saurabh

24" February 2021 Artificial intelligence and biomodelling

Day 4 Dr. Aditya Parmar

25" February 2021 Sensors used in post-harvest technology

Day 5 Dr. Mestawet Taye

26" February 2021 Sensor based technologies used in dairy farming and processing
Post workshop activity

27" February 2021 to | Participant engagement and assighments facilitated by experts
4™ April 2021

Interactive follow-up session

5% April 2021 Follow-up interactive session between experts and participants
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Feedback from the participants

A Google Form was shared with the participants to capture their perceptions of the workshop. The
feedback received from the participants based on the Google Form indicated that the participants
appreciated the contents of the workshop.

The findings further indicated that all the participants of the workshop appreciated the topics
covered (Figure 1). The respondents rated the workshop to be quite useful, which can be associated
with the topics which are futuristic. They were also of the opinion that the topics were well
presented and discussed by the presenters.

@ Excellent
@® Very goo
© Good

® Fair

@ Poor

Figure 1: The response of the participants regarding the rating of the workshop

The participants also opined that the topics covered in the workshop were quite pertinent and
would be helpful in their studies and research alike (Figure 2)

Figure 2: The usefulness of the topics covered in the workshop as indicated by the participants

@ Not useful
@ Useful
@ Very useful
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Some of the responses of the participants regarding the usefulness of the workshop in their future

studies are presented below.

Sl.
No
1

10

11

12

Responses of some of the participants
This is sensor-based technology information. It will help a lot

It has given me a new sense of direction regarding sensor-based technology and how it can be
used in agriculture and allied fields as well as the future prospects.

Excellent, helps me the way | design even for my research

It teaches helpful topics

Techniques can be efficiently and effectively applied in Jute Improvement

It was on most relevant topics that are going to help us in future

Yes, it is useful for future studies because today all things are digital
Physical works with models can be very useful

For planning my Ph.D. topic

It will help in phenotypic studies of morphological characters of crop in field
Topics covered are very helpful for future

Recent advancement in plant sciences and agricultural sciences will help in understanding the
natural ecosystem.
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Coverage of the workshop in local newspapers

e i e pft e ot e, e e dtor 3 egoicren wienerell A derare agiol
3 g &1 3t 3 ot Jehar it sefewie @ amdiol @ 3l & Be
2 1 et Raw 22 wead o et fomen & et 3. adhu dawff & eapefl vd
el Beat A u2jee b et o Sere o Juelfiel five we e & uf @
fedar feaw 23 wead! @ 3ua sEieye 3iw dise arsda & fiftue awfe 3t
dicitestal dted! of o fistal of &ee e awafel @i Jufire] v we
G R 24 Wead @ aorufd feme & smifdve e 3. vs aest o
araitsferar 3e nfiwiiere seferte five U2 e féen | @Rz s & dhel

o1 Zamses fibarsan & wsfeee 31, 3nfe Uedme & ewwe mers & A B abaid
o A 1 sedaere] fAve ve Taf @t ad srfven & e faw we seiften 3
e forafifdt o tibere @, dwarda a o 3o wifdfar Je vt & A
Jmenfa henfifdbet fawer ve @ e

Raj News

ok b mwammwm
T R STRITa AT FORRIGR, Tt Zoraic] g
2T BT FHITA a i AR T
s Wﬁmmm; s b @m&mmmmm
e T eeT i et W 1 JeAa! 2oy | U el swiemen
TR Siaiee @ ST Imen T l 3 R
glmﬁmmzzg?:{:{aﬁ% ; 23 26 TR & T STRor DI T
e ST 6 mé v pf v v ! R R s 3 e vl &
e Y frd it i R A
SR R AR T A - ﬂaﬂﬁmmmmwmm@aqﬁa@a
m’ﬂﬁgﬁmﬁ%ﬁ%ﬁﬁ & 02w 3l fiard o o b i & 3 il epals o
bk A e A % T ) o e 3 e 3ot R g
wﬁmﬁrwaﬁﬁ;fmfwmv@mw mﬁaﬁmmaﬁm&mm@mmmaﬂ
smeguape T 1 TR T 1 599 Tt BRI 3 SR 0 £8 A
f e g@ﬁm T R A ST SR Ay
e | (B
R el D TG 3| T8 AR
aﬁ?,m?aa‘ir. 3 T R T AT
awm?ﬁgaﬁ%ﬁm e Jorateic el T SR IR TS 35 5 T
foer ¥ foem & ST FTE @R # i et ot U, e 3R et ol et et & Qe
Wﬁmm@;gﬁm 0 3 JE B T8 BRI b el fsery O i et
P e ol ot 48 < et 3 e oaRic R S e ) 32 o ol
eraR W ¥ wewms 1 22 wWEd F vhRiien & IR e chenfaiton faw ® e Rl
WiisheaR fa9wT % $H 2. W Sl 7 g N o v v v an
TE SR A ATel TEA WA FE A
I fawg R faa) & == i1 23 Wkt
e . -~ AR Selac afianiel 3 it s & &
mw uﬁmm@m PRl aGAD! R HRIT DRide Bl A
oflureT | aGTerRiae aetiae Zfotateic! & Miatoideel UajbNaTel affsen eice Wie uften
N S % i’ %-%aﬁw ﬂw@ﬁﬁu@ﬂﬁwﬂhﬁﬂm
ﬁﬂﬂ . ﬁﬁ' s | HalUG JiaEe T
s oz s e 1, e 70 o o by
T el %m’aﬂmﬁ%mw mmu?“gm;ﬂwﬁmésg
T R ;| ) mﬂwﬁMMu@mmm:mﬁ?mmmwmgw
WREMNR ... .8 ool okl st i
I TONIC 21 78] aeTeiae aeiae gforafeic] o qgemafd U, 3/esUl e WS ot

19




Appendix:

List of participants

Sl. | Full name of Designation Department Institution Gender
No | participant
1 Abdul Raheem Ph.D scholar Food Technology Mansarovar Global University, Male
Bhopal
2 Abhishek Dhaker Student Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
3 Abhishek Kumar Student Faculty of Agriculture | Mansarovar Global University, Male
Patel Science and Bhopal
Technology
4 Abhishek Tiwari Student Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
5 Aishwarya Saratkar Student Faculty of Agriculture | Mansarovar Global University, Female
Science and Bhopal
Technology
6 Akash Madhukar Faculty Krishi Vigyan Kendra, Yashwantrao Chavan Male
Lathad Nashik Maharashtra Open University,
Nashik (India)
7 Arshita Verma Student: Food Technology and | National Institute of Food Female
Undergraduate Management Technology Entrepreneurship and
Management
8 Ayush Dhote Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
9 Babusing Damore Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
10 | Bali Tesfaye Sora Faculty Animal Range Bule Hora University Male
Sciences
11 | Bitan Sarkar Student: BS-MS integrated Indian Association For The Male
Undergraduate course Cultivation Of Science
12 | Davendra Lodhi Student Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
13 | Devendra Namdev Student Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
14 | Divakar ughade Student Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
15 | Dr Shweta Shekhar Faculty Botany DDU Gorakhapur University Female
Gorakhapur
16 | Dr. Amar Nath Singh | Faculty Botany A.N. College, Dumka, Jharkhand Male
17 | Dr. Anand Singh Faculty Genetics and Plant G B Pant University of Agriculture | Male
Jeena Breeding and Technology,
Pantnagar-Uttarakhand, India
18 | Dr. Baddam Jyothi Faculty Zoology Nizam college, Osmania college Female
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Hyderabad

19 | Dr. Rakesh Kumar Faculty Chemistry Dr. C.V. Raman University, Kargi Male
Yadav Road Kota, Bilaspur C.G. India
20 | Dr.S. Rajagopal Faculty Department of Botany | Yogi Vemana University Male
Reddy
21 | Dr. Satish Sharma Faculty Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
22 | Dr. VipinJoshi Manager Quality assurance AgroStar Male
23 | Dr.Ruchi Srivastava Ex-Women Department of Botany | Delhi University Female
Scientist (DST,
New Delhi,
India)
24 | Durgesh Patidar Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
25 | Govind Megwal Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
26 | Govind Singh Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
27 | Govinda Bihare Faculty Agriculture Extension | R.K.D.F University, Bhopal Male
28 | Haile Welearegay Faculty School of Animal and Hawassa University Male
Gebreslase Range Sciences
29 | Hemant Lodha Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
30 | Dr.JK Meena Faculty Genetics and Plant G.B. Pant University of Agriculture | Male
Breeding and Technology
31 | Jaya Mandal Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
32 | K. Abdul Wahab Shah | Student Faculty of Agriculture | R.N.Tagore University Male
Science and
Technology
33 | Kadambini Faculty Faculty of Botany "RLSY COLLEGE (WEST Female
CHAMPARAN), BRAB UNIVERSITY,
MUZAFFARPUR, BIHAR
34 | Kamlakshi Vyas Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
35 | Kefala Taye Faculty Animal Range Arsi University Male
Mekonnen Sciences
36 | Kumar Nishant Faculty Department of Crop Central Institute of Jute and Allied | Male
Chourasia Improvement Fibers
37 | Manisha Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
38 | Mohit Bharadwaj Post graduate Plant Breeding G.B. Pant University of Agriculture | Male
student and Technology
39 | Mohit Pawar Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
40 | Mohit Thakur Student Faculty of Agriculture | Mansarovar Global University, Male
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Undergraduate Science and Bhopal
Technology
41 | Mrityunjay Sharma Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
42 | Murugharajendra Faculty Forest Ecology & Institute of Forest Biodiversity Male
Honnuri Climate change
43 | Nancy Saha Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
44 | Nandni Nagwanshi Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
45 | Narendra Lodha Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
46 | Neha Kandwal Post graduate Plant Breeding G.B. Pant University of Agriculture | Female
student and Technology
47 | Pratima Patel Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
48 | Pushpendra Nayak Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
49 | Rahul Prajapati Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
50 | Ranjeet Patel Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
51 | Ritvik Sharma Student Sardar Vallabh Bhai Patel University of Agriculture and Male
Technology
52 | Riya Goswami Student Plant Breeding G.B. Pant University of Agriculture | Female
and Technology
53 | Rohit Solanki Student Faculty of Agriculture | Mansarovar Global University, Male
Science and Bhopal
Technology
54 | Sachin Singh Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
55 | Sajjan Thakur Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
56 | Sandhya Damor Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
57 | Sanjay Solanki Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
58 | Sarfraz Ahmad PhD student Genetics and Plant S. K. N. Agriculture University, Male
Breeding Jobner, Rajasthan, India
59 | Shyam Thakur Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
60 | Sattwik Ghatak Student Class 12th Swaminarayan Gyan Kendra, Male
Undergraduate Umbergaon, Gujarat,India
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61 | Satvinder Singh Post graduate Plant Breeding G.B. Pant University of Agriculture | Male
student and Technology
62 | Satyam Sahu Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
63 | Shruti Raj Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
64 | Sivendra Joshi Post graduate Plant Breeding G.B. Pant University of Agriculture | Male
student and Technology
65 | Sk Asif Igbal Student Integrated BS-MS Indian Association for the Male
Cultivation of Science
66 | Sristi Banerjee Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
67 | Subodh Markam Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
68 | Sudheer Sahu Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
69 | Sujeet Kushwaha Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
70 | Sumit Bahuguna Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
71 | Tesfalem Aseged Asst Researcher | Animal Range Ethiopian Biodiversity Institute Male
Sciences
72 | Trivendra Amrute Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
73 | Vaishnavi Dubey Student Faculty of Agriculture | Mansarovar Global University, Female
Undergraduate Science and Bhopal
Technology
74 | Vikas Belwal Technical Directorate of Wheat | Directorate of Wheat Male
Assistant Development Development, Ministry of
Agriculture
75 | Vikesh Kalara Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
76 | Vikram Banna Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
77 | Vishnu Dubey Student BE (Computer science | Jawaharlal Nehru College of Male
and engineering) Technology Rewa (Madhya
Pradesh)
78 | Yogesh Choukiker Student Faculty of Agriculture | Mansarovar Global University, Male
Undergraduate Science and Bhopal
Technology
79 | Zemedkun Faculty Animal and Range Mekdela Amba University, Male
Sciences Ethiopia
80 | Sachin Dongare Student Livestock Production G.B. Pant University of Agriculture | Male

and Management

and Technology
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